The problem to create joints among different multi-component and multi-phase materials (metallic alloys, ceramics, composites, glasses, etc.) having complex shapes and size is a critical point in many branches of modern industry, e.g., power, electronic, automotive, aviation, space, chemical industries, and many others. The basic requirements are usually formulated with the reference to the joints in advanced materials and they include the maximum mechanical strength of the joint, vacuum tightness, precision of the formed joint and of the unit in which this joint occurs. Depending on the specific applications of designed joints, they should also fulfil additional requirements like resistance to the thermal shocks, high temperature, higher rotations, wear, corrosion at the elevated temperatures, etc. The choice of bonding technique determines the properties of obtained joints.
The papers presented here address phenomena ranging from the basic understanding of interfacial interactions to processing and performance evaluation. Indeed, the control of the joint interface is largely responsible for its intrinsic final strength. This can be accomplished by the study of the basic mechanisms governing the stability, reactivity, and integrity of materials, to obtain all the necessary input data for soldering and brazing processes, electronic packaging, and metal-ceramic composite production. In this respect, a large part of papers discuss issues related to thermodynamics and kinetics of interfacial interactions, wetting, spreading and active brazing processes, soldering by Pb-free alloys, and microstructural and microchemical characterization of the interfaces.
From the point of view of Processing and Applications, you will find here papers on the theoretical description of joining process and life time prediction, on the optimization of joining process, and on the characterization of physical properties of joints (mechanical strength, wear resistance, corrosion resistance, thermal conductivity, fatigue strength, etc.).
